Transport of PEGylated liposomes from the splenic marginal zone to the follicle in the induction phase of the accelerated blood clearance phenomenon.
The accelerated blood clearance (ABC) phenomenon has been reported to enhance the clearance of PEGylated liposomes from the blood circulation when the liposomes are injected into the same animal repeatedly. We have shown that anti-PEG IgM production from splenic B cells is crucial in the ABC phenomenon. In this study, we describe the crucial role of marginal zone (MZ) B cells in the anti-PEG IgM production and recognition of PEGylated liposomes in the induction phase of ABC phenomenon. Suppression of the anti-PEG IgM production was correlated with the disappearance of IgM(high) cells in the MZ, particularly MZ-B cells, following cyclophosphamide (CPA)-treatment, confirming that splenic MZ-B cells are responsible for anti-PEG IgM production. The MZ-B cells stimulated by a first dose of PEGylated liposomes internalized the second dose of PEGylated liposomes in a PEG modification-dependent manner and transported the liposomes into the follicle (FO) region. To the best of our knowledge, this is the first report showing that PEGylated liposome is recognized by MZ-B cells and transported to the FO region like blood-borne antigens or immune complexes. It is likely that PEGylated liposomes are recognized as a TI-2 antigen by the first line of defense against life-threatening infections by blood-borne organisms. Our study may have implications for immunogenicity of synthesized polymer-grafted therapeutics including nanocarriers, nucleic acids and proteins.